Introduction {#sec1-1}
============

Cone-beam computed tomography (CBCT) is an emerging technology in three-dimensional digital imaging and is finding application in all branches of dentistry. It was initially developed as an imaging aid for performing angiography and has subsequently found application in guided radiotherapy, mammography, and dentistry.\[[@ref1]\]

The CBCT scanner, mounted on a rotating gantry, produces a cone-shaped beam of ionizing radiation from the source, which passes through the field of interest to reach the detector on the opposite end. The source and the detector rotate around the field on a fulcrum to produce sequential, complete or partial projections of images. The images are acquired by dedicated computers attached to the CBCT setup, and individually computed voxel (three-dimensional pixel or volumetric pixel) measurements are used for three-dimensional reconstruction with the software provided by the manufacturer. The software is also used for volumetric rendering of the three-dimensional images through selective integration and measurement of adjacent voxels in the display.\[[@ref2][@ref3]\]

Odontogenic lesions are common pathologies encountered in the jaw. Dentigerous cysts, the most frequently encountered developmental odontogenic cysts, develop by the accumulation of cystic fluid around the crown of unerupted, impacted, or partially erupted tooth. The cyst is mostly seen in the second to third decades of life and is commonly observed in the mandibular third molar or in the maxillary canine region. These cysts may be asymptomatic, but can cause expansion of the jaws and facial asymmetry. Periapical radiographs or orthopantomographs (OPG) usually reveal well-circumscribed unilocular cystic lesions associated with the crown of the unerupted tooth. Histological examination usually reveals the cystic cavity lined by two to four layers of cuboidal epithelial cells and surrounded by a fibrous connective tissue wall. Occasionally, mucus or goblet cells or pseudostratified ciliated columnar cells (usually in maxillary dentigerous cysts) can be observed in the cystic lining. Complications encountered in long-standing cysts include the development of ameloblastoma, mucoepidermoid carcinoma, or squamous cell carcinoma.\[[@ref4]\]

Radiographic evaluation is an important diagnostic procedure necessary to (a) detect the extent of large lesions, (b) identify anatomical relationships, and (c) assess the margins of the lesion to ascertain the presence of infiltrative growth suggestive of development of an aggressive lesion. The current series describes the use of CBCT in the localization of the lesions and in the planning and management of two patients with cystic lesions of the jaws.

Case Reports {#sec1-2}
============

Case 1 {#sec2-1}
------

A 17-year-old male patient was referred by an orthodontist for evaluation of a cystic radiolucency surrounding the crown of impacted 47 observed on a routine OPG \[[Figure 1A](#F1){ref-type="fig"}\]. The OPG showed an unerupted 47 with a well-demarcated radiolucency around the coronal portion of the tooth, suggestive of a dentigerous cyst. The tip of the roots of forty seven appeared to be impinging on the inferior alveolar canal. Also, the margins of the lesion were in close proximity to the distal root of 46 and the mesial root of forty eight. The patient was asymptomatic and examination did not reveal any abnormalities. He was advised surgical removal of the cyst alongwith impacted tooth and was prescribed a CBCT as part of the presurgical workup to aid in preserving the adjacent teeth and preventing nerve damage.

![Radiographic examination in case 1: (A) orthopantomograph reveals the crown of impacted thirty one surrounded by a radiolucent lesion (arrow), incomplete root formation in thirty two (square), (B-D) CBCT images reveal the course of the inferior alveolar nerve and the intimate association of the roots of thirty one with the nerve](IJRI-23-342-g001){#F1}

Based on the findings of CBCT study, the nerve was traced carefully and identified lingual to the roots and just touching the apex of the roots of forty seven. Also, the tip of the distal root of 46 was seen close to the lesion and hence an intentional RCT was performed. Tooth 48 was preserved and kept under observation. The CBCT images revealed that the roots of the impacted tooth were intimately associated with the inferior alveolar canal. This information, which was not revealed on the OPG \[Figure [1B](#F1){ref-type="fig"}--[D](#F1){ref-type="fig"}\], enabled the surgeon to employ the necessary high level of intrasurgical care and dissect the tooth with minimal trauma to the nerve.

The cyst was enucleated and fixed in 10% formalin. Histological examination identified it as a dentigerous cyst. There were no postoperative complications and on a recent follow-up visit, the patient did not exhibit any symptoms of neural damage such as anesthesia/paresthesia or tingling or burning sensation.

Case 2 {#sec2-}
------

A 23-year-old male patient reported with a complaint of mild continuous pain and swelling of the left cheek. The mild swelling had been first noticed by the patient 2 years back but it had been asymptomatic. Extraorally, a nontender, firm, diffuse swelling of the left malar region, causing mild facial asymmetry, was observed. Intraorally, no swelling was detected. The maxillary left third molar (28) was unerupted, the gingival, alveolar, and palatal mucosa appeared normal.

The OPG revealed a radiolucent lesion, with the impacted tooth displaced to the region of the inferior orbital rim \[[Figure 2A](#F2){ref-type="fig"}\]. The patient was advised a CBCT scan \[Figure [2B](#F2){ref-type="fig"}--[E](#F2){ref-type="fig"}\]. The CBCT image revealed the presence of a unilocular radiolucent lesion, measuring 24.3 mm × 26.6 mm × 32.5 mm in its largest dimension, occupying most of the left maxillary sinus. The lesion had well-defined sclerotic borders, except at the inferolateral wall of the sinus and the crestal region of twenty eight. The lesion caused slight expansion of the antrum and left lateral wall of the maxillary sinus. A well-defined radiodensity, morphologically resembling a tooth with open apices, was observed embedded in the lateral wall of the middle meatus.

![Radiographic examination in case 2: (A) Orthopantomograph reveals 16 impacted in the region of the orbit, (B-E) Cone-beam computed tomography images with three-dimensional reconstruction (B) location of impacted tooth in the middle meatus on lateral wall of the nose (circle), and radiolucent lesion in the maxillary sinus (arrow)](IJRI-23-342-g002){#F2}

During surgery, a vestibular flap was raised from twenty three to twenty seven and a 1-cm window was made in the anterolateral wall of the sinus. The cyst lining was lifted and the cyst was enucleated, and the impacted tooth was also removed. The cyst was diagnosed as a dentigerous cyst on histopathological examination. There were no postoperative complications. The patient had recovered well on a recent follow-up.

Discussion {#sec1-3}
==========

Dentigerous cysts associated with impacted teeth are frequently encountered pathologies and require surgical management. One of the frequent complications of surgical extraction of impacted mandibular teeth is injury to the inferior alveolar nerve due to pressure on the nerve during elevation of the tooth, inadvertent damage by the surgical drill, or bleeding into the canal following traumatic tooth removal. Depending on the severity of the injury, the damage may be transient or permanent. The common symptoms of nerve injury are a tingling sensation, numbness, or altered sensation.\[[@ref5][@ref6]\]

The actual relationship of the tooth root to the inferior alveolar nerve canal in an OPG is often not clearly discernible due to differential magnification in the two-dimensional image of the curved jaws.\[[@ref7]\] In the current instance, the OPG was not useful for determining the proximity of the mandibular roots to the inferior alveolar canal. CBCT, however, assisted the localization through multiple views in various planes. Ghaeminia, *et al*. reported that CBCT sections enable appreciation of the buccolingual position of the inferior alveolar canal, which allows the surgeon to determine the surgical approach least likely to cause pressure on the nerve during the procedure.\[[@ref8]\]

Dentigerous cysts of the maxilla are not uncommon and are more often associated with the maxillary canine than the maxillary molar.\[[@ref9]\] Maxillary impacted teeth have shown displacement to the sinus or orbit, and it has been stated that insufficient surgical planning could result in further displacement of the tooth into the infratemporal fossa.\[[@ref10][@ref11]\] The OPG evaluation in our second case was misleading, which demonstrates the need to use advanced imaging aids on a routine basis during presurgical evaluation. CBCT scan not only provides an accurate picture of spatial relationships but also provides information on the margins and the interior of the lesion.\[[@ref12]\] In our patient, the CBCT images revealed that the impacted tooth was displaced and embedded in the middle meatus of the nose. The CBCT images also showed that the lining of the cyst was incomplete in the region of the floor of the sinus and the crestal region of 28. In the current instance, this was attributed to inflammation, but in the case of large long-standing lesions, it could also indicate malignant change. There are a few reports on the use of CBCT in odontogenic lesions, but the predominant opinion is that volumetric rendering of the images permits better understanding of localization, cortical destruction, and association with surrounding anatomic structures.\[[@ref13][@ref14]\] CBCT has significant advantages over multidetector computational tomography or medical CT: (a) there is significantly less radiation exposure to the patient with CBCT; (b) CBCT uses a single rotation of the scanner around the fulcrum to capture images; (c) the patient can be seated during the scanning procedure; and (d) the scanner is small enough -- similar to the OPG machine -- to be placed in a dental hospital or core dental facility. The main disadvantage of the CBCT images -- apart from the problem of artifacts generated from the cone-beam effect, scanner artifact, patient movement, or undersampling -- is the relatively poor tissue contrast, which makes identification of small calcified structures difficult.\[[@ref15]\]

Conclusion {#sec1-4}
==========

There is an increasing demand for three-dimensional imaging in dentistry. The current series describes the significant contribution of CBCT in the planning and successful surgical management of dentigerous cysts and associated impacted teeth.
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